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I.  GENERAL  INFORMATION  ON  THE  VAR  IAN  72  COMPUTER 


I. A  Use  of  this  Manual 


This  manual  is  divided  into  two  sections.  The  first  is  an  introduc¬ 
tion  to  the  use  of  the  Varian  72  (V72)  computer.  The  second  involves  the 
description  of  the  programs  used  in  the  process  for  preparing  edited  tapes 
for  the  Air  Force  Geophysics  Laboratory,  the  World  Data  Center,  and  other 
institutions. 

My  recommendations  for  the  use  of  this  manual  are  as  follows. 
First,  if  one  has  no  familiarity  at  all  with  the  V72,  then  1  highly  rec¬ 
ommend  one  to  read  section  I,  GENERAL  INFORMATION  ON  THE  VARIAN  72 
COMPUTER,  thoroughly.  Second,  if  one  does  have  some  knowledge  of  the 
operation  of  the  V72  computer,  then  one  should  use  section  I  only  as  a 
reference.  Third,  if  one  desires  to  process  tapes  and  is  not  familiar 
with  the  procedure,  then-one  should  read  section  II,  EDITING  MAGNETOMETER 
NETWORK  DATA.  Also,  in  section  II. A  there  is  a  brief  description  of  the 
processing  procedure  along  with  the  features  and  functions  of  each  pro¬ 
gram  in  all  of  section  II.  The  programs  have  been  explained  so  that  if 
one  wishes  to  learn  about  the  CMB  PROGRAM,  then  one  can  just  read  the 
part  about  the  CMB  PROGRAM  and  nothing  else  to  execute  it.  Also,  one 
should  read  a  program  thoroughly  to  learn  about  all  the  possible  options 
that  are  available,  and  possible  situations  in  which  the  program  can 
be  used-  Fourth,  I  recommend  any  user  of  the  V72  computer  to  read  this 
entire  manuajl  to  learn  what  kinds  of  programs  and  commands  are  available, 
because  they  might  be  helpful  to  whatever  operation  one  is  conducting  on 
the  computer  although  indirectly  related. 


1.8  Types  of  Commands:  OPCOM  and  JCP 


There  are  basically  two  types  of  commands  (requests)  to  operate  the 
V72  computer.  A  request  to  the  Operator  Communicator  (OPCOM)  begins 
with  a  semicolon  (;).  A  request  to  the  Job  Control  Processor  (JCP) 
begins  with  a  forward  slash  (/).  OPCOM  is  generally  more  powerful  than 
JCP.  For  example  whenever  requesting  most  background  programs  a  JCP 
command  is  used,  and  to  abort  background  programs  an  OPCOM  command  is 
used.  All  the  programs  discussed  are  background  programs. 

The  OPCOM  command  runs  foreground  programs  and  the  JCP  command  runs 
background  programs.  More  than  one  foreground  program  can  be  run  at  a 
time,  whereas  only  one  background  program  can  be  run  at  a  time.  Fore¬ 
ground  programs  have  higher  priority  than  background  programs.  Section 
I  of  this  manual  will  deal  with  OPCOM  Commands  (ABORT,  ASSIGN,  DEVON, 
DEVUP,  and  IOLIST,  TSTAT),  and  the  rest  of  the  manual  will  deal  with  JCP 
commands. 

One  important  function  by  an  operator  of  the  V72  computer  is  press¬ 
ing  the  return.  One  assumes  that  to  send  a  keyboard  input  to  the  compu¬ 
ter  one  must  press  the  return.  For  example  to  communicate  witli  the 
computer  one  must  press  the  return  to  enter  a  command,  press  the  return 
after  entering  a  response  to  a  question  so  the  computer  receives  t he 
information,  and  press  the  return  after  all  the  questions  of  a  program 
so  tlie  computer  can  begin  execution.  Thus,  throughout  this  manual  when¬ 
ever  a  communication  occurs  witli  the  computer  pressing  the  return  will 
be  assumed,  and  thus  not  mentioned.  Also,  v/hen  a  question  is  asked 
which  requires  a  number  as  the  response  and  no  response  is  entered  from 
the  teletype  terminal  followed  by  a  return,  the  response  to  the  question 
would  be  the  same  as  if  a  0  was  entered  from  the  teletype  terminal.  Fi¬ 
nally,  when  a  question  is  asked  which  requires  a  letter  as  the  response 
one  should  answer  it,  otherwise  when  one  proceeds  by  pressing  the  return 
the  question  will  be  filled  witli  a  blank  response. 

Another  important  fact  about  using  the  V72  computer  is  that  whenever 
a  (/)  is  typed  followed  by  a  return  or  a  (/)  is  typed  and  a  program  name 
followed  by  a  return,  then  one  will  hear  a  beep  sound.  This  beep  sound 
will  also  be  heard  whenever  the  return  Is  pressed  after  a  question  in  a 
program  or  when  a  plot  has  been  completed  on  the  teletype  screen.  The 
beep  sound  Is  an  Indication  that  the  computer  is  cither  ready  or  waiting 
for  input.  One  should  always  wait  to  hear  the  beep  after  a  return;  one 
should  not  press  the  return  again  until  the  beep  sound  occurs  first. 
Otherwise,  a  problem  may  occur  where  the  JCP  becomes  hong  up  and  then 
nothing  can  be  executed  from  the  teletype  terminal.  To  6olve  this  pro¬ 
blem  one  can  type  ;ABOKT,JCF  this  may  put  the  computer  into  a  form 
again  where  one  can  execute  programs  from  the  teletype  terminal.  However, 
sometimes  this  solution  will  not  correct  the  problem  and  then  one  will 
have  to  reboot  the  system,  which  will  be  discussed  in  section  l.F. 


The  programs  are  stored  on  disk  in  various  libraries.  Some  are  in 
the  background  library  (BL)  and  the  rest  are  in  alternate  libraries  as 
shown  in  figure  1.  The  easiest  type  of  program  to  request  is  one  located 
in  the  background  library.  The  following  would  be  conducted  to  request  a 
program  on  the  background  library 

/(NAME  OF  PROGRAM) 


For  example 


/WA5  or  /PM 


If  a  program  is  located  in  one  of  the  alternate  libraries  then  the  proce¬ 
dure  is  slightly  different  as  follows 


/ ALTL1B , (NAME  OF  LIBRARY ) 

JC**  < —  Computer  Response 
/(NAME  OF  PROGRAM) 


Fur  -rumple 


/ALTUB,  02 

JC**  <--  Computer  Response 
/  CV2 


To  abort  a  program  the  0PC0M  command  ABORT  is  used 


;  ABORT, (NAME  OF  PROG  LAM) 

JC**  < —  Computer  Response 


For  example 


; ABORT, WA5  or  ;AB0RT,CV2 

JC**  < —  Computer  Response  JC**  < —  Computer  Response 
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I.C  Types  of  Error  Messages:  1030,  1000,  and  1014 


At  this  point  in  this  manual  three  types  of  error  messages,  which 
come  from  the  computer  operating  system  (1030,  1000,  and  I0L4),  that 
commonly  occur  will  be  discussed. 

The  parity  error  (labeled  as  1030  on  the  teletype  screen)  is  the 
most  frequent  error  of  the  three  types.  A  parity  error  is  an  error 
which  may  occur  while  reading  or  writing  a  tape.  This  error  can  best  be 
explained  by  the  following  example.  A  tape  may  have  written  on  it  an 
illegible  record  because  there  may  be  a  bad  spot  on  the  tape,  or  dirt  on 
the  tape  head,  or  some  malfunction  by  the  computer.  Whenever  this  tape 
is  read  the  parity  error  will  appear  as  an  1030  on  the  teletype  screen. 
This  is  a  peculiar  error  because  it  does  not  always  show  up  on  the  tele¬ 
type  screen  or  on  the  Taplog.  For  example  a  tape  may  be  read  on  a  tape 
unit  and  there  would  be  no  sign  of  a  parity  error  on  the  teletype  screen 
or  on  the  Taplog;  but  then  at  some  other  time,  possibly  when  reading 
the  tape  on  a  different  tape  drive,  a  parity  error  will  appear  on  the 
teletype  screen  and/or  on  the  Taplog.  An  important  point  is  that  when 
the  computer  is  executing  a  program  and  it  encounters  a  parity  error 
then  the  1030  message  will  appear  on  the  teletype  screen;  and  in  some 
cases  the  program  itself  will  give  a  message  on  the  teletype  screen  in 
addition  to  the  message  from  the  operating  system. 

The  1000  error  indicates  that  a  device  is  not  available,  which  could 
happen  when  the  tape  unit  is  not  put  on  line  and/or  by  checking  the 
I0L1ST  (discussed  in  section  1.0)  one  may  see  that  the  device  is  down. 
This  error  will  continue  to  occur  because  the  computer  will  always  try 
to  input/ouput  until  It  succeeds.  An  example  of  this  error  and  its 
solution  is  discussed  on  page  and  shown  in  figure  3. 

The  1014  error  occurs  usually  when  the  computer  tries  to  write  on  a 
tape  and  it  cannot,  because  the  write  ring  has  been  removed  from  the 
ape.  Thus,  to  eliminate  this  error  one  can  place  a  write  ring  in  the 
groove  of  the  back  of  the  tape  and  then  proceed.  There  are  other  causes 
of  this  error  but  they  will  not  be  discussed  because  these  causes  occur 
rarely. 


*> 
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I.D  Checks  of  Computer  Status:  IOLIST,  TSTAT,  and  (/) 


Three  important  checks  one  should  do  whenever  one  begins  and  finishes 
working  with  the  V72  Computer  are: 


P 


r 


CHECK 

n 

CHECK  02 

CHECK  0 3 

• 

-  * 

i IOLIST 

j TSTAT 

/ 

DO 

•  * 

UCOO 

UISCPT 
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SO 
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LPO0 
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P22  S047401,  000000 
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PL 
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DU 
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(001  )• 

TVOO 

*y 

SI 
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TV00 
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PI 
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POOL 
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TVOO 

II 
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DO0I 
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D00I 

SS 

( 008 '  • 

DOOM 
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CO 
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D00G 

PO 

(0101* 

DOOH 

*.«•  / 

DI 

(011  1- 

TV00 

V/ 

DO 

(0121* 

TVOO 

CU 

(101  1* 

D00E 

■  ■ . 

Sll 

(1021* 

P00F 

’•* . 

CL 

(1031* 

DO0A 

OH 

( 104  1* 

D0OD 

BL 

(1051* 

DO0C 

; 

FL 

(1061* 

D00B 

Ihe  IOLIST  ( input/output  list  from  computer  to  peripheral  units: 
teletype  screen,  tape  unit,  etc.)  can  be  used  for  three  purposes:  to 
'  check  whether  the  devices  are  up  or  down,  whether  DU  is  assigned  to  the 

•  proper  device,  and  whether  LS  is  assigned  to  the  proper  output  unit. 


There  are  three  devices  MT00,  MT01,  and  MT02,  each  of  which  is  a  tape 
unit.  The  IOLIST  in  column  1  of  figure  2  has  listed  the  various  devices. 
One  needs  to  check  whether  the  devices  are  up  or  down;  if  a  device  is 
down  then  any  tape  mounted  on  that  tape  unit  cannot  be  read  from  or 
P  written  to.  Comparing  the  IOLIST  in  the  first  column  to  that  in  the 

second  column  of  figure  2,  one  can  see  that  in  the  second  column  MT02  is 
down  noticing  the  D  (DOWN)  printed  next  to  it.  To  bring  the  device 
back  up  for  use  one  should  type 


Ml  ; DEVUP , MT02 
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which  stands  for  DEV ICE  UP  MT02.  Then  if  one  checks  the  IOLIST  again  one 
can  see  that  device  MT02  is  now  up  as  shown  in  column  3  of  figure  2; 
thus,  It  can  now  be  used  again  from  the  teletype  terminal. 

In  general  the  devices  should  always  be  up  and  ready  for  use.  How¬ 
ever,  there  is  an  exception.  Sometimes  when  one  tries  to  execute  a 
program  a  problem  may  arise  and  one  method  to  solve  the  problem  is  by 
bringing  the  device  down  by  typing 


; DEVDN,MT02 


which  stands  for  DEVICE  DOWN  MT02.  For  example,  if  one  tries  to  read  a 
blank  tape  with  a  program  like  TAPLOG  a  problem  will  result  because  the 
computer  will  fail  to  read  to  any  device  and  simply  typing  ;ABORT, TAPLOG 
will  not  suffice;  one  must  bring  the  device  down  to  abort  the  program 
and  then  bring  the  device  up  again.  The  procedure  for  this  example  is 
shown  in  figure  3. 


'Twpioc 

enter  input  uniti  i,2.3  for  ni,N2.N3. 

3 

fUN  for  sInOIE  PRINT  FOR  wLl  PRINT,  j*2  TO  IOC  CwPS. 
1000,  NT 00 

rooo.  nroo 

1000,  NT  00 
jDCODN.NTeo 
1000.  NT  00 

1000.  NT 00 

1001.  T*PL0C 
JC»» 


;  DC  UUP,  NT  00 


Figure  3 


Many  programs  ask  which  tape  units  to  read  from  and/or  write  on 
which  can  easily  be  answered  by  typing  in  the  number  of  the  tape  unit  as 
requested  usually  (Ml,  M2,  or  M3);  however,  some  programs  assume  the 
tape  is  on  device  DU  and  do  not  ask  which  tape  unit.  In  this  case  the 
tape  is  read  on  whatever  tape  unit  DU  is  assigned  to,  MT00  usually. 
Looking  at  the  IOLIST  In  column  1  of  figure  4  one  notices  that  DU  is  as¬ 
signed  to  Its  appropriate  tape  unit,  MT00.  If  one  desires  to  read  a  tape 
on  a  device  where  DU  is  not  assigned,  then  one  can  assign  DU  to  the  device 
of  one's  choice.  For  example  to  read  a  tape  on  MT01  one  should  type 


; ASS IGN, DU.MT01 
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Then  checking  the  IOLIST  in  column  2  of  figure  4  one  notes  that  DU  is  now 
assigned  to  MT01.  Remember  that  whenever  dealing  with  a  program  that 
reads  from  DU  check  the  IOLIST  before  requesting  the  program,  and  whenever 
finishing  with  a  program  that  reads  from  or  writes  on  DU  check  the  IOLIST 
to  make  sure  that  DU  is  assigned  to  the  usual  device  MT00,  and  if  it  is 
not  then  assign  it  to  that  device  by  typing 

; ASSIGN, DU, MT00 


then  checking  the  IOLIST  in  column  3  of  figure  4  one  notes  that  DU  is  as¬ 
signed  back  to  its  usual  device.  Also,  whenever  the  system  is  rebooted 
(discussed  in  section  I.F)  DU  is  assigned  to  its  usual  device  MT00. 

Some  programs  depend  on  the  assignment  of  LS  for  data  printout  to  a 
certain  unit.  Looking  at  the  IOLIST  in  column  one  of  figure  5  one  no¬ 
tices  that  LS  is  assigned  to  its  appropriate  unit,  TY00.  When  LS  is  as¬ 
signed  to  TY00  the  printout  for  certain  programs,  for  example  DUMP2,  are 
printed  on  the  on  the  teletype  screen.  Also,  such  programs  can  be  print¬ 
ed  on  the  line  printer  and  to  do  so  one  should  type 

; ASS IGN , LS , SP00 


then  checking  the  IOLIST  in  column  2  of  figure  5  one  notes  that  LS  is  as¬ 
signed  to  SP00.  Remember  that  whenever  dealing  with  a  program  whose 
printout  depends  on  LS  assignment  check  the  IOLIST  before  requesting  the 
program,  and  whenever  finishing  with  a  program  that  prints  out  according 
to  LS  assignment  check  the  IOLIST  to  make  sure  that  LS  is  assigned  back 
to  its  usual  printout  unit  TY00,  and  if  it  is  not  then  assign  it  to 
that  unit  by  typing. 

; ASS IGN, LS , TY00 


then  checking  the  IOLIST  in  column  3  of  figure  5  one  notes  that  LS  is  as¬ 
signed  back  to  its  usual  unit.  Also,  whenever  the  system  is  rebooted 
(discussed  in  section  I.F)  LS  is  not  returned  to  its  usual  unit  but  to 
SP00;  thus,  LS  has  to  be  assigned  to  its  usual  unit. 

In  summary,  when  using  the  IOLIST  check  to  see  that  all  the  devices 
are  up  before  and  after  using  the  computer.  Use  the  IOLIST  to  check 
where  DU  is  before  using  a  program  that  reads  from  or  writes  on  DU,  and 
when  finished  assign  DU  back  to  MT00  if  it  i6  not  already  there.  Finally, 
check  LS  before  using  a  program  whose  pi  intout  depends  on  the  assignment 
of  LS. 
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The  TSTAT  indicates  the  task,  status  oi  the  computer.  For  example 
when  no  program  has  been  requested,  the  TSTAT  appears  as  it  does  in  the 
upper-half  of  figure  6.  There  are  eleven  lines;  the  first  ten  begin 
with  a  'V*  and  the  last  line  with  JCP.  When  a  program  like  IMC  is  being 
executed  the  TSTAT  will  appear  as  it  does  in  the  lower-half  of  figure  6, 
where  the  first  eleven  lines  are  the  same  as  before,  but  now  there  is  a 
twelfth  line  which  is  the  name  of  the  program  being  executed.  Thus,  the 
TSTAT  can  be  used  to  see  whether  a  program  is  being  executed  or  not. 

The  forward  slash  (/)  can  also  be  used  to  check  whether  or  not  a 
background  program  is  being  executed.  For  example  if  a  program  is  not 
being  executed  then  when  one  types 

/ 

JC01  < —  Computer  Response 
JC**  <— 


If  tlie  JCP  is  busy,  for  example  when  a  background  program  is  being  execu¬ 
ted,  then  when  one  types 


/ 


there  will  be  no  response  trom  the  computer. 

As  a  useful  method,  the  (/)  can  sometimes  be  used  to  abort  a  back¬ 
ground  program,  only.  When  a  question  of  a  background  program  is  being 
asked  responding  with  the  (/)  key  will  abort  the  program.  Once  the 
question(s)  have  been  asked  and  the  program  is  running  a  (/)  cannot  be 
used  to  abort  it,  only  by  typing  ; ABORT, (NAMC  OF  PROGRAM)  will  the 
program  abort.  An  example  of  this  procedure  is  illustrated  in  figure  7. 

'T*PtOC 

C*i£«  l*PuT  umITi  i,2.3  ros  ni,P2,*3. 

✓ 

1013.  TmPIOC 

JO  01 

JO  1 1 

/T-PIOC 

CnTCR  1MPUT  until  1.2,3  f OR  ni.lV.PJ. 

3 

$10*  roe  si*at  mini  »>3  roR  «ll  print,  $S2  to  tot  c^ps. 

SCO  81S9  2«>2«iS«  I0LL0US  •  «  «i  •  » 


SCO  SIS9  2(t:$0'3«  COttOuS  8 1 S9  2«i$«i  •  39 
SCO  81S9  21  <  • :  t«  COLLOwS  8lS9  2«iS8>««  SS 
,PtORT.  TrtPlOC 

JC*» 
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;  TSThT 

UfSCPT  P30  5047401,  000000 
'.'Ifni  P2G  5047*401 ,  000000 
OZPE  P24  ^>0474ol,  00 00 00 
UITYh  Pc  3  3047411,  000000 

"ZUCh  P22  SO  4  75 1  i ,  000000  T|-|  077777  T<  07744c 
UZ^POh  P22  S047401 ,  000000 
OSCLPS  P22  S047401 .  000000 
OZf'ITn  P 2 2  5047401,  00 0 0 0 0 

UfSPIP  P21  5047511,  000100  TM  077777  T-  077774 
USOPCn  P10  S0C5405,  020000 
JCP  P01  5044400,  000000 


;  TsThT  I  ! 

01  SO PT  P30  5047401,  000000 
"I'thL  P26  -047401,  000000 
UZDE  P24  5047401,  000000 
UITVm  P23  5047411,  000000 

MZUCh  P22  S047511,  000000  TM  077777  T5  077713 
OZSPOh  P22  5047401,  O000OO 
OfCLPS  P22  S0474O1,  000000 
U2MTA  P22  S0474O1,  000000 

USSPLP  P21  S047511,  000100  TM  077777  TS  077471 
UIOPCM  P10  S005405,  020000 
JCP  P01  S044400,  000000 
IMC  P00  5100001,  000000 


Figure 
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One  final  item  of  importance  to  be  mentioned  is  that  whenever  a  pro¬ 
gram  has  completed  running  or  whenever  a  program  is  aborted  the  following 
will  be  printed  on  the  teletype  screen 

JC**  < —  Computer  Response 
and  this  message  is  accompanied  by  a  beep  sound. 


I.£  Correcting  Keyboard  Entry  Errors:  (\)  and  Rub-out  key 


Another  type  of  slash,  the  back  slash  ( \) ,  can  be  used  to  discard 
the  line  that  was  just  typed.  For  example  a  line  has  been  typed  and  be¬ 
fore  pressing  the  return  key  one  notices  a  typing  mistake.  One  can  just 
type  a  (\)  to  cancel  that  line  and  start  over.  Whenever  the  (\)  key  is 
pressed  there  always  is  a  line  feed  and  if  one  uses  the  (\)  when  answer¬ 
ing  questions  in  a  program  then  there  also  will  be  a  return  to  the  left 
margin.  Examples  of  using  the  (\)  are  shown  in  figure  8. 


/ALTK I B , D2' 

/ALTLIB, D2 

JC** 


CV2  PROGRAM  -  MAKES  I  PI  FROM  IS  TmPES 

REVISION  Ct*2.l  a  MAR  83  P.J.knCCmT 


t.  MOUNT  TmE  IS-SER1ES  Tape  On  anv  Tape  UNIT 
2.  PRC:»  RETURN  TO  ^ThBT  TmE  Bun.  umEN  BC*Dv 

. - . OPTION  SELECTION  . . 

IS  TAPE  .mnfERi  <  vOPD  > 

3022' 

3433 

Input  tape  unit  <l.2,3>‘ 

. - .  SETUP  COMPLETE  . 

PRESS  RCTumi  TO  CONTINUE  OR  ENTER  l  TO  SCRATCH  AND  START  AGAIN 


Figure  °> 


Another  technique  to  correct  a  typographical  error  is  to  enter  a  rub- 
out,  but  this  can  only  be  used  to  correct  the  last  character  typed,  and 
the  next  to  the  last  and  so  on.  Each  rub-out  removes  one  character,  work¬ 
ing  backwards  from  the  end  of  the  line.  A  rub-out  is  entered  by  depressing 
the  shift  <ey  and  then  the  rub-out  key,  and  it  appears  on  the  screen  as 
an  underscore.  Examples  of  using  the  rub-out  are  shown  in  figure  9. 


/UAh_  5 
/USS__AS 
/US2--A5 
/QAS _ UAS 

Figs  ire  9 
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I.F  V72  Front  Panel:  Sign  Switch  and  Sense  Switches 


Many  of  the  programs  that  ar :  run  require  the  use  of  four  buttons  on 
the  V72  panel  besides  answering  the  questions.  The  sign  switch  is  the 
button  labeled  15  on  the  panel  in  figure  10,  which  is  a  diagram  of  the  V72 
panel,  and  it  is  used  frequently  in  executing  programs.  The  sign  switch 
is  momentary:  that  is,  it  is  on  by  pressing  and  holding  (the  light  above 
it  will  turn  on);  when  one  stops  pressing  it,  it  is  off  (the  light  above 
it  will  turn  off).  The  sign  switch  when  pressed  sends  a  signal  to  the 
computer  to  do  a  certain  function,  which  is  dependent  on  the  logic  of 
a  particular  program.  The  sign  switch  can  be  used  in  a  variety  of  ways 
to  send  a  message,  for  example  one  common  use  is  often  when  a  new  tape 
has  to  be  mounted  during  the  middle  of  a  program.  During  execution  of 
the  WA5  program  the  archive  tape  being  read  reaches  its  end  and  begins 
to  rewind.  To  continue  the  process  the  next  archive  tape  read  has  to  be 
mounted  and  the  sign  switch  pressed  as  the  statement  Indicates  in  figure 
11.  Also,  the  sign  switch  can  be  pressed  to  signal  the  computer  that  a 
blank  LM  tape  has  been  mounted  and  is  ready  to  be  written  as  in  figure  11. 

Many  programs  rely  on  the  sense  switches  located  on  the  V72  panel. 
There  are  three  sense  switches:  sense  switch  1  (SSI),  sense  switch  2 
(SS2),  and  sense  switch  3  (SS3)  as  shown  in  figure  10.  A  sense  switch 
is  turned  on  by  pressing  and  releasing  the  button  (the  red  light  above  it 
will  turn  on).  To  turn  off  the  sense  switch  one  presses  it  and  releases 
the  button  (the  light  above  it  will  turn  off).  A  sense  switch,  like  the 
sign  switch  when  pressed  sends  a  signal  to  the  computer  to  do  a  certain 
function,  which  is  dependent  on  the  logic  of  a  particular  program.  The 
sense  switch(es)  can  be  used  in  a  variety  of  ways  to  send  a  message,  for 
example  during  execution  of  the  WA5  program  a  sense  switch  (in  this  case 
SSI)  can  be  used  to  fill  out  the  day  with  blank  frames  as  indicated  in 
figure  11.  Also,  SS2  can  be  used  to  omit  the  D1  tape  after  an  IS  tape 
has  been  written  as  shown  in  figure  11.  Also,  more  than  one  sense  switch 
can  be  turned  on  at  a  time  during  an  execution  of  a  program.  Finally, 
if  a  sense  switch  is  not  used  by  a  program,  then  it  ha6  no  effect  on  the 
program  whether  it  is  on  or  off.  Generally  all  sense  switches  should  be 
turned  off  when  not  needed  by  the  program  being  executed  and  when  one  has 
finished  using  the  V72  computer. 


Parian  data  machines 


Figure  iO 
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I.G  Rebooting  The  System 


Rebooting  the  system  can  bo  used  as  a  last  resort  to  solve  many  prob¬ 
lems  that  cannot  be  solved  by  one  of  the  earlier  methods  discussed.  For 
example  one  problem  that  occu -s  sometimes  is  the  V7 2  computer  becomes 
hung  up  and  one  cannot  type  anything  at  the  terminal  so  the  system  will 
have  to  be  reboo  Led. 

To  reboot  the  system  one  should  refer  to  figure  10  which  is  a  diagram 
of  the  V72  panel.  The  first  step  in  rebooting  the  system  is  to  turn  the 
key  to  the  ON  position.  The  second  step  is  to  press  the  RESET  button, 
then  the  STEP/RUN  button  (to  create  a  flashing  run  light),  and  then  the 
BOOT  button,  in  that  order  only.  The  third  step  is  to  answer  the  ques¬ 
tions  that  will  appear  within  10  seconds  of  pressing  the  BOOT  button. 

The  first  question  will  ask  whether  archiving  is  desired  and,  if  so, 
on  which  tape  unit.  If  archiving  is  desired  then  either  a  1  or  a  2  must 
be  entered  for  the  appropriate  tape  unit.  If  archiving  is  not  desired 
then  a  0  is  entered.  If  archiving  was  begun  then  a  second  question  will 
appear  asking  whether  or  not  an  end  of  file  is  needed.  If  archiving  was 
not  begun  then  the  second  quesuon  will  not  appear.  After  the  question(s) 
have  been  answered  the  V72  computer  should  be  functional  again  from  the 
teletype  terminal.  The  easiest  way  to  check  whether  or  not  it  is,  is  to 
type 


JC01  < —  Computer  1 esponse 
JC**  <— 


If  there  Is  no  computer  response  then  there  is  a  problem. 

Finally,  whenever  the  V72  computer  is  rebooted  all  of  the  physical 
units  are  reassigned  to  their  iriginally  programmed  logical  units.  For 
example  as  mentioned  earlier  Dl  is  reassigned  to  MT00  and  LS  is  reas¬ 
signed  to  SP00. 


I. 


E 
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This  is  a  brief  description  of  the  editing  process  where  archive 
tapes  are  edited  in  various  step;  until  the  final  World  Data  Center 
(WDC)  tape  is  made.  At  this  writing  the  following  procedure  was  used. 


The  WAS  program  was  used  to  write  IS  and  IM  tapes  from  the  ar¬ 
chive  data  tapes. 

The  CMB  program  was  used  to  combine  the  IM  tapes  of  one  month 
into  one  RM  tape. 

The  IMP  program  was  used  to  salvage  a  hard-to-read  IM  tape  by 
copying  it. 

The  TCY  program  was  used  to  make  a  copy  of  the  RM  tape. 

The  PM  program  was  used  to  write  a  CM  tape  from  the  RM  tape  copy. 

The  WDCTAPE  program  on  the  CDC  6600  computer  was  used  to  write 
a  WDC  tape  from  the  CM  tapes  for  3  months. 


The  following  is  a  brief  description  of  each  program  in  this  section. 


WA5  PROGRAM  is  used  for  basic  editing  of  archive  tapes  into  IS  and/or 
IM  tapes.  This  program  takes  about  36  minutes  to  exe- 


CV2  PROGRAM  creates  the  data  needed  for  an  IM  tape  from  an  IS  tape. 

Also,  this  program  checks  whether  or  not  a  tape  is  an 
IS  tape,  the  date  on  an  IS  tape,  and  whether  or  not 
there  Is  a  parity  error  on  an  IS  tape.  This  program 
takes  about  10  minutes  to  execute. 


IMP  PROGRAM  is  used  to  attempt  (5  times)  to  salvage  a  hard-to-read 
IM  tape  by  copying,  it,  hoping  that  you  might  get  one 
pass  of  the  program  to  make  a  successful  read.  Also, 

this  program  checks  whether  or  not  there  is  a  parity 
error  on  an  IM  tape.  This  program  takes  about  2  min¬ 
utes  to  execute. 


IMC  PROGRAM  is  capable  of  printing  on  the  teletype  screen  the  re¬ 
sults  of  several  checks  made  on  the  LM  tape.  This  pro¬ 
gram  checks  the  IM  tape  for  the  number  of  missing  data 
points  for  the  X,  Y,  and  Z  components  for  each  station. 
Also,  this  program  checks  whether  or  not  a  tape  is  an 
LM  tape,  the  date  on  an  LM  tape,  and  whether  or  not 

there  is  a  parity  error  on  an  LM  tape.  This  program 

takes  about  3(  seconds  to  execute. 

CMB  PROCRAM  writes  a  RM  tape  from  one  month  of  LM  tapes  by  combining 
them  one  after  another.  Also,  this  program  checks 
whether  or  not  a  tape  is  an  LM  tape,  the  date  on  an  LM 
tape,  and  whether  or  not  there  is  a  parity  error  on  an 
LM  tape.  This  program  takes  about  35  minutes  to  execute. 

Note,  to  check  a  single  LM  tape  for  something  the  LMC 

program  should  be  used,  not  the  CMB  program. 

RGN  PROGRAM  writes  a  RM  tape  from  one  month  of  IS  tapes  by  reading, 
computing,  reformating  the  results,  and  writing  them 
onto  the  RM  tape.  This  program  checks  whether  or  not  a 
tape  is  an  IS  tape,  the  date  on  an  IS  tape,  and  whether 
or  not  there  is  a  parity  error  "  ~n  IS  tape.  This 
program  takes  about  5  hours  to  execute. 

TCY  PROGRAM  cun  make  a  cop/  ol  different  kinds  of  tapes.  This  pro¬ 
gram  can  check  what  type  of  tape  it  is  and  whether  or 
not  there  is  a  parity  error  on  t he  tape  read.  The  time 
required  to  execute  Ijhis  program  is  dependent  on  the 
number  and  length  of  records  to  be  copied. 

PM  PROGRAM  writes  a  CM  tape  from  a  RM  tape.  This  program  makes  a 
number  of  checks  on  a  RM  tape  whether  or  not  it  writes 
a  CM  tape  and  prints  the  results  on  the  teletype  screen: 
the  number  of  missing  data  points  for  each  component 
of  each  station  for  every  day  of  the  month.  Also,  this 
program  checks  whether  or  not  a  tape  is  a  RM  tape,  the 
year  and  month  on  a  RM  tape,  and  whether  or  not  there 
is  a  parity  error  on  a  RM  tape.  This  program  takes 
about  35  minutes  to  execute. 

PS  PROGRAM  writes  a  KS  tape  from  an  IS  tape.  This  program  makes  a 
number  of  checks  on  the  IS  tape  whether  or  not  It  writes 
a  CM  tape  and  prints  the  results  on  the  teletype  screen: 
the  number  of  missing  data  points  for  each  component 
of  every  station  for  the  whole  day.  Also,  tills  program 
checks  whether  or  not  a  tape  Is  an  IS  tape,  the  date  on 
an  IS  tape,  and  whether  or  not  there  is  a  parity  error  on 
an  IS  tape.  This  program  takes  about  45  minutes  to 
execute. 
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II.  B  WA3  PROGRAM 


The  WA5  program  is  used  for  basic  editing  of  archive  tape  data  into 
one  second  data  (IS  tape)  and/or  one-minute  data  ( IM  tape).  This  program 
takes  about  36  minutes  to  execute. 

At  the  start  of  the  program  a  header  appears  on  the  teletype  screen 
as  shown  in  figure  12.  The  header  includes  5  instructions:  mount  the 
archive  tape  on  any  tape  unit,  mount  the  output  tape  on  another  tape  unit, 
check  that  both  tape  units  are  on  line  and  sense  switches  off,  set  the 
margin  control  to  2  and  the  copy  switch  to  autoprint  on  the  teletype  ter¬ 
minal,  and  press  the  return  when  ready  to  proceed. 

The  first  question  will  appear  asking  for  the  name  of  the  person  ex¬ 
ecuting  the  program  and  the  date  of  execution,  which  should  be  answered 
so  that  if  a  problem  arises,  who  and  when  the  program  was  executed  will 
be  known.  The  second  question  will  ask  whether  or  not  to  use  previous 
data  stored  on  disk.  This  question  usually  should  be  answered  with  a 
[0]  whenever  one  wants  to  write  an  IS  tape  only,  or  an  IS  and  IM  tape 

as  in  figure  12.  Previous  data  can  be  used  when  the  last  execution  on 

the  computer  was  to  convert  IS  data  to  IM  data  and  store  it  on  disk. 

Thus,  a  [l]  can  be  entered  for  this  question  to  use  IS  data  stored  on 

disk  to  make  an  IM  tape  as  in  figure  13.  Under  these  conditions  the 

program  takes  mu'-h  less  than  3b  minutes  (probably  2  minutes)  to  execute 
since  the  program  only  has  to  write  an  IM  tape  compared  to  writing  an 
IS  tape  (takes  about  34  minutes)  and  an  IM  tape.  The  third  question  asks 
whether  or  not  to  jwrite  an  IS  tape.  If  one  wants  to  write  an  IS  tape, 
then  a  [1]  should  be  entered  for  this  question  as  in  figure  12.  The 
fourth  question  asks  whether  or  not  to  write  an  IM  tape,  then  a  [1] 
should  be  entered  for  this  question  as  in  figures  12  &  13.  The  fifth 

question  asks  which  is  the  input  tape  unit,  that  is,  where  the  archive 
tape  will  be  read  (2  in  the  example  of  figure  12).  Note  (figure  13) 

that  when  one  uses  previous  d<>ta  stored  on  disk  the  third  and  fifth 
question  do  not  appear.  The  sixth  question  asks  which  is  the  output 
tape  unit,  that  is,  where  the  V  and/or  IM  tape  will  be  written  ([1]  in 
the  examples  of  figures  12  &  13).  The  seventh  question  asks  for  the 

Julian  date.  For  October  16,  1  -  83,  the  289th  day  of  the  year,  the  cor¬ 
rect  response  would  be  3289  as  in  figure  12.  The  eighth  question  asks 
whether  or  not  to  disable  the  time  search.  When  a  [0]  is  entered  for 

this  question  as  in  figure  12  the  program  will  read  forward  on  the 
archive  tape  and  position  it  10  minutes  before  the  day  one  wants  to 
edit  with  WA3.  If  the  tape  has  already  been  positioned  at  the  day  one 

wants  to  edit,  for  example  after  a  WA5  execution  is  complete  the  archive 

tape  is  already  positioned,  then  this  question  can  be  answered  with  a 
[1]  to  disable  the  time  search  as  in  figure  14.  Also,  if  one  learns 
from  the  Taplog  that  there  are  no  data  for  the  particular  day  one  wants 
to  edit,  then  the  IS  and/or  IM  tape  can  be  filled  with  blank  frames  by 
answering  this  question  with  a  [9]  as  in  figure  13.  Under  these  condi¬ 
tions  the  program  will  take  much  less  than  36  minutes  (probably  20  min- 
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utes)  to  execute  since  the  program  is  writing  blank  frames  on  the  IS 
tape,  and  if  an  IM  tape  is  writien  then  blank  frames  are  written  on  it, 
too-  Also,  at  this  point  one  has  the  opportunity  to  check  that  all 
commands  were  followed  and  questions  answered  correctly.  If  not  then  a 
(1]  may  be  entered  and  the  questions  will  be  erased  aid  the  header  will 
reappear  so  that  one  can  start  over.  If  everything  is  correct  then  one 
can  press  the  return  and  the  program  will  be  executed. 

If  the  time  search  was  not  disabled  then  it  will  be  executed,  where 
the  time  to  be  found,  the  present  time  on  the  tape,  and  the  time  every 
hour  on  the  hour  is  printed  on  the  teletype  screen  as  in  figure  12.  The 
program  will  stop  searching  when  the  tape  is  10  minutes  before  the  begin¬ 
ning  of  the  day  as  in  figure  12.  If  the  time  search  was  disabled,  then 
this  entire  section  will  not  be  printed  on  the  teletype  screen  as  in  fig¬ 
ure  1A. 

As  the  program  edits  the  data  and  writes  an  IS  tape,  it  prints  each 
hour  of  the  day  on  the  teletype  sreen  as  in  figures  12  &  1A.  Also,  with 
this  printout  of  every  hour  a  line  is  printed  each  time  the  program  cor¬ 
rects  an  error  in  the  data.  These  errors  are  listed  and  explained  below, 
and  some  examples  of  them  can  be  seen  in  figures  12  &  1A. 

ERROR  MESSAGE  EXPLANATION 


DAY  (BAD  VALUE  FOR  DAY)  Day  value  of  Lime  label  is  greater  t 

than  day  sought  at  start  of  run  or  ^ 
is  different  during  the  run. 

STN  (BAD  VALUE  FOR  STATION  ID)  Station  value  is  rejected  by  routine 

as  wrong  or  unconfirmed. 

XT L  (ZERO  TIME  LOAD)  DDL)  has  tailed  to  load  time  properly 

after  a  ODU  reset. 

TIM  (ILLEGAL  VALUE  FOR  TIME)  Illegal  (impossible)  time  value. 

SEQ  (TLME  SEQUENCE  ERROR)  Time  value  has  jumped  backward  from 

last  frame  processed  or  stations  for 
a  given  time  are  out  of  order. 

GAP  (GAP  IN  THE  DATA)  A  CAP  in  t  lie  data  is  found  for  which 

there  is  no  indication  by  an  End  Of 
File  fEOF)  mark  or  spacer  frames. 

ISN  ( ISNUM  ERROR)  Frame  is  received  which  was  recorded 

as  having  been  previously  received. 

(This  List  is  continued  on  the  next  page) 


2b 


BND  (OUT  OF  BOUNDS) 


Fluxgate  value  Is  more  chan  2500  nT 
different  from  che  baseline  value. 


OFL  (OVER  FLOW)  Fluxgate  value  is  within  2500  nT  of 

baseline,  but  is  exceeding  +  2048 
after  baseline  is  subtracted,  causing 
an  overflow  on  the  IS  tape. 


After  60  of  the  same  error  for  a  particular  station  occurs  a  question 
will  appear  asking  whether  or  not  to  continue  the  execution  as  in  fig¬ 
ure  16.  The  usual  response  is  a  [0]  to  continue  the  execution  and  SS3 
must  be  turned  on  or  otherwise  the  program  will  ask  the  same  question 
again  whenever  the  same  error  for  the  same  station  occurs.  To  prevent 
the  occurrence  of  this  question  completely  one  can  press  SS3  on  at  the 
beginning  of  the  program.  For  example  in  figure  17  more  than  60  errors 
occurred  without  the  appearance  of  this  question  because  SS3  was  pressed 
on  at  the  beginning  of  the  execution.  If  the  same  error  for  the  same 
station  continues  they  will  appear  on  the  teletype  screen  until  500  of 
then  are  encountered;  after  that  number  to  save  paper  no  more  will 
appear  on  the  teletype  screen  even  thong!)  they  exist. 

During  the  execution  of  the  WA5  program  sometimes  a  command  will 
appear  when  the  archive  tape  being  read  reaches  Its  end  and  begins  to 
rewind.  To  continue  the  process  ot  editing  the  data  lor  the  rest  of  the 
day  t!ie  next  archive  tape  has  to  he  mounted  and  the  sign  switch  pressed 
as  shown  in  figures  14  h  18.  Also,  the  command  lias  an  option  of  pressing 
.SSI  on  to  fill  out  the  day  with  blank  frames.  This  option  would  be  done 
when  there  is  no  more  data  for  that  day. 

A  question  which  may  appear  during  an  execution  is  one  which  asks 
for  the  method  of  CAP  TREATMENT  as  in  figure  18.  The  question  of  GAP 
TREATMENT  only  appears  if  the  program  does  not  understand  the  possible 
gap  that  it  has  encountered.  When  the  program  encounters  a  gap  and  under¬ 
stands  it,  it  fills  the  gap  with  blank  frames  and  continues  editing  with¬ 
out  asking  the  question.  Whenever  this  question  appears  one  should  check 
the  Taplog  for  a  gap.  The  Taplog  sometimes  shows  whether  or  not  a  gap 
exists.  The  following  procedure  is  the  best  possible  solution  whenever 
this  question  occurs.  If  one  checks  the  Taplog  and  notices  that  there 
are  some  records  out  of  order  or  over-written,  then  the  question  should 
be  answered  with  a  [0].  If  the  question  reappears  then  continue  to  an¬ 
swer  it  with  a  [0]  until  the  gap  question  asked  correspond:,  to  a  real  gap. 
For  example  if  there  were  over-written  records  then  the  records  which  were 
written  over  are  lost  and  thus,  there  is  a  gap.  One  must  check  the  time 
corresponding  to  each  gap  question;  and  when  the  question  which  shows 
the  time  of  a  real  gap  appears,  then  it  should  be  answered  with  a  [  1  ]  as 
in  figure  19.  Often  the  Taplog  indicates  that  there  are  some  missing 
data,  then  this  question  should  be  answered  with  a  [1].  Sometimes  when 
this  question  appears  and  one  looks  at  the  Taplog  no  gap  is  evident,  one 
should  answer  the  question  with  a  [1]  because  the  Taplog  program  does  not 
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ri^irc  19:  Second  of  three  pages. 


Third  of  three  paf,es. 


always  show  a  gap  when  it  exists.  Finally,  if  one  discovers  that  there 
are  many  yaps  and  anticipates  the  question  being  asked  many  times,  then 
a  [2]  may  be  entered  for  this  question.  Now  whenever  a  gap  is  encoun¬ 
tered  it  will  automatically  be  filled  with  blank  frames  without  asking 
the  question.  A  word  of  advice  to  the  operator,  avoid  using  the  [2] 
option  for  this  question,  because  data  which  actually  exist  may  be  filled 
with  blank  frames  which  when  occur  WA5  will  print  many  1SN  error  messages. 
To  elaborate  when  there  are  out  of  order  or  overwritten  records  and  the 
GAP  QUESTION  is  answered  by  filling  it  with  blank  frames,  then  when  this 
spot  on  the  tape  is  passed  and  the  program  finds  the  actual  data  it  will 
print  ISN  errors,  because  it  lias  already  encountered  these  times  when  it 
filled  this  particular  period  with  blank  frames  as  shown  in  figure  20. 

When  the  program  finishes  writing  an  IS  tape  it  will  state  so  and 
state  to  label  t he  IS  tape  appropriately.  Then  a  statement  will  appear 
instructing  one  to  mount  a  blank  tape  and  press  the  sign  switch  to  write 
an  IM  tape,  or  press  SS2  on  to  omit  the  1M  tape  and  end  the  execution. 
When  an  LM  tape  is  written  the  computer  will  state  so  and  state  to  label 
the  IM  tape  appropriately.  Finally,  the  program  will  state  that  it  lias 
completed  the  execution  and  automatically  copies  the  output  which  is 
usually  1  page. 
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Figure 


II. C  CV2  PROGRAM 


The  CV2  program  creates  the  data  needed  for  an  IM  tape  by  reading 
and  computing  from  an  IS  tape.  It  is  used  when  an  LM  tape  lias  to  be  re¬ 
made  because  the  original  either  had  an  error  and/or  had  not  been  retained. 
The  CV2  program  program  checks  whether  or  not  a  tape  is  an  IS  tape,  the 
date  on  an  IS  tape,  and  whether  or  not  there  is  a  parity  error  on  an  IS 
tape.  This  program  takes  about  1G  minutes  to  execute. 

At  the  start  of  the  program  a  header  appears  on  the  screen  as  shown 
in  figure  21.  The  header  includes  2  instructions:  mount  the  IS  tape 

on  any  tape  unit  and  press  the  return  when  ready  to  proceed. 

The  first  question  asks  for  the  IS  tape  number.  For  February  9, 

1979,  the  40th  day  of  the  year,  the  correct  response  would  be  9040  as 
shown  in  figure  21.  The  second  question  asks  which  is  the  input  tape 
unit,  that  is,  where  the  IS  tape  will  be  read  ([3]  in  the  example  of 
figure  21).  Also,  at  this  point  one  has  the  opportunity  to  check  that 
all  commands  were  followed  and  questions  answered  correctly.  If  not 
then  a  [1]  may  he  entered  and  the  questions  will  be  erased  and  the  header 
will  reappear  so  that  one  can  start  over.  If  everything  Is  correct 

then  one  can  press  the  return  and  the  program  will  be  executed.  As  the 

program  is  executing,  the  IS  tape  is  read  and  the  data  created  is  stored 
on  disk.  When  the  program  is  complete  It  will  appear  as  in  figure  21, 
where  the  last  statement  instructs  one  to  request  the  WA5  program  and 
select  the  previous  data  option.  Finally,  the  WAS  program  takes  about  2 
minutes  toiwrite  the  LV1  tape  from  the  disk, 
j 

If  a  tape  is  not  an  IS  tape,  then  when  it  is  read  the  program  aborts 
itself  as  in  figure  22.  The  date  entered  for  the  IS  tape  number  question 
in  the  example  ol  figure  21  was  the  actual  date  on  the  IS  tape,  that  the 
program  was  able  to  read  the  tape  correctly  and  give  a  positive  response. 
For  example  if  for  some  reason  one  was  not  sure  whether  or  not  the  tape 

was  labeled  with  the  correct  date,  then  the  CV2  program  could  be  used 

to  check  this  problem.  In  figure  23  an  incorrect  date  was  entered  for 
the  IS  tape  number'  question,  and  the  program  states  that  there  is  a  DATE 

PROBLEM  and  had  to  be  aborted  manually,  otherwise  the  program  will  con¬ 

tinue  until  it  reaches  the  end  of  the  IS  tape  and  then  aborts  itself. 
Finally,  if  a  parity  error  exists  on  the  IS  tape,  then  the  program  states 
that  there  is  a  TAPE  READ  ERROR  -  1ST=  -3  and  aborts  Itself  as  in  figure 
24. 
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The  IMP  program  is  used  to  attempt  (5  times)  to  salvage  a  hard-to- 
read  LM  tape  by  copying  it,  hoping  that  you  might  get  one  pass  of  the 
program  to  make  a  successful  read.  Also,  the  IMP  program  checks  whether 
or  not  there  is  a  parity  error  on  an  IM  tape.  This  program  takes  about 
2  minutes  to  execute. 

The  first  question  asks  which  is  the  input  tape  unit,  that  is,  where 
the  IM  tape  will  be  read  ([3]  In  the  example  of  figure  25).  The  second 
question  asks  whether  to  omit  the  copy  tape  or  not.  If  one  wants  to  write 
a  new  IM  tape,  then  this  question  should  be  answered  with  a  [0]  as  in  fig¬ 
ure  25.  If  one  only  wants  to  check  the  LM  tape  then  a  [1]  should  be  en¬ 
tered  as  in  figure  26,  and  the  program  will  only  read  the  IM  tape.  Under 
these  conditions  the  program  will  take  less  than  2  minutes  (probably  30 
seconds)  to  execute  since  the  program  does  not  have  to  read  a  tape  and 
write  a  tape,  but  only  read  a  tape.  The  next  question  will  ask  which  is 
the  output  tape  unit,  that  is,  whore  the  LM  tape  will  be  written  ([1]  in 
the  example  of  figure  25).  Note  (figure  26)  that  when  one  does  not  want 
to  write  a  new  IM  tape  then  the  question  asking  which  is  the  output  tape 
unit  does  not  appear.  If  one  succeeds  in  reading  an  LM  tape  without 
encountering  a  parity  error,  then  the  program  will  stop  and  state  a 
•ai.  is.'ssfoi  read  .(s  in  figure  26.  Also,  when  the  program  cannot  success- 
ini  ly  read  the  IM  tape  on  the  first  try,  then  the  IM  tape  will  bo  rewound 
and  i'M, |  again.  This  will  occur  up  to  5  times,  and  il  after  the  fifth 
attempt  the  progt am  is  unsuccessful,  the  program  will  give  up  the  attempt. 

It  ,i  tape  is  not  an  IM  tape,  then  when  it  is  read  a  message  indica¬ 
ting  the  number  of  actual  words  per  record  will  be  printed  as  in  figure 
2/,  because  the  number  is  different  from  tile  expected  1680  words  per 
reord  for  an  IM  tape,  and  the  prog, ran  aborts  Itself.  Also,  if  a  parity 
e:  tot*  exists  mi  the  III  tape,  then  the  program  states  BAD  RliCORD  IS  NUMBKR 
i 7  as  In  f igure  ^S. 

To  correct  a  parity  error  on  an  LM  tape  one  can  use  the  LMP  program. 
The  IMP  program  can  write  a  new  LM  tape  and  the  program  will  respond  by 
stating  a  successful  read  as  in  figure  25.  Also,  writing  a  new  LM  tape 
will  be  attempted  5  times  and  if  the  program  fails  after  the  fifth  time, 
then  one  has  to  write  a  new  IM  tape  from  the  IS  tape  using  the  CV2  program. 

Finally,  when  a  new  IM  tape  is  written  with  IMP,  both  old  and  new 
IM  tapes  are  rewound  automatically  upon  completion.  Also,  when  an  LM  tape 
has  been  read  alone  It  Is  rewound  automatically  upon  completion. 
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II. E  IMC  PROGRAM 


The  IMC  program  is  capable  of  printing  on  the  teletype  screen  the 
results  of  several  checks  made  on  an  LM  tape.  This  program  checks  the 
IM  tape  and  tallies  the  number  of  missing  data  points  for  the  X,  Y,  and 
Z  components  for  each  station.  Also  the  IMC  program  checks  whether  or 
not  a  tape  is  an  IM  tape,  the  date  on  an  IM  tape,  and  whether  or  not 
there  is  a  parity  error  on  an  IM  tape.  This  program  takes  about  30 
seconds  to  execute. 

The  first  question  asks  for  the  Julian  date.  For  December  27,  1983, 
the  361th  day  of  the  year,  the  correct  response  would  be  3361  as  shown 
in  figure  29.  The  second  question  asks  which  is  the  input  tape  unit, 
that  is,  where  the  LM  tape  will  be  read  ([3]  in  the  example  of  figure 
29).  Then  after  the  tape  is  read  there  is  a  printout  for  the  X,  Y,  and 
Z  components  for  every  station  giving  a  count  of  the  number  of  missing 
data  points.  Then  the  program  states  (if  true)  that  the  IM  tape  is  a 
good  tape  witli  no  errors.  Finally,  the  program  automatically  copies 
the  output  and  rewinds  the  tape. 

If  a  tape  Is  not  an  LM  tape,  then  when  it  is  read  an  error  of  NWDS 
(number  of  words)  will  occur  and  the  program  aborts  itself  as  in  figure 
30.  The  error  NWDS  indicates  that  the  tape  being  read  does  not  have 
1680  words  per  record,  as  a  good  LM  tape  does.  In  figure  30  there  is  a 
pair  of  parentheses  after  the  ERROR:  NWDS  and  inside  the  parentheses  is 
the  actual  number  of  words  per  record  on  the  tape.  The  date  entered  for 
the  Julian  date  question  in  the  example  of  figure) 29  was  the  actual  date 
on  the  LM  tape,  thus  the  program  was  able  to  read  the  tape  correctly  and 
give  a  positive  response.  However,  there  might  be  some  situations  where 
there  is  a  negative  response.  For  example  if  for  some  reason  one  was 
not  sure  whether  or  not  the  IM  tape  was  labeled  with  the  correct  date, 
then  the  IMC  program  could  be  used  to  check  this  problem.  There  are  4 
possible  errors  associated  with  the  Julian  date  that  could  occur  as  fol¬ 
lows  : 


ERROR: 

YEAR 

tB 

Year  value  incorrect 

ERROR: 

h'MON 

- 

Month  value  incorrect 

ERROR: 

JUAY 

m 

Day  of  year  value  incorrect 

ERROR: 

DOMN 

- 

Day  of  the  month  value  incorrect 

One  ot  these  errors,  more  than  one,  or  all  of  these  errors  could  occur  at 
a  time.  Examples  of  these  errors  can  be  seen  in  figure  31.  In  these 
examples  one  can  see  that  after  the  error  message  on  each  line  there  is 
a  pair  of  parentheses  which  contains  Lite  actual  number  found  on  the  tape 
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Figure  31 


for  either  the  year,  month,  or  day.  When  a  bad  tape  is  encountered,  one 
usually  will  want  to  abort  the  program  manually  after  a  few  printed 
lines;  otherwise  the  program  will  continue  to  print  every  error  for 
each  trace  of  the  day  page  after  page  until  it  reaches  the  end  of  tape 
and  aborts  itself  stating  a  BAD  TAPE  -  NUMBER  OK  ERRORS:  as  in  figure  32. 
Finally,  if  a  parity  error  exists  on  the  1M  tape,  then  Lhe  program  states 
that  there  is  a  TAPE  READ  PROBLEM  and  aborts  itself  as  in  figure  33. 
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CMB  PROGRAM 


The  CMB  program  writes  a  RM  tape.  The  RM  tape  is  a  one  month  tape 
made  from  all  the  1M  tapes  of  a  given  month.  The  CMB  program  combines 
the  IM  tapes  by  copying  one  after  another  to  make  an  RM  tape.  Also,  the 
CMB  program  checks  whether  or  not  a  tape  is  an  IM  tape,  the  date  on  an 
IM  tape,  and  whether  or  not  tht re  Is  a  parity  error  on  an  IM  tape.  Note, 
when  a  single  LM  tape  is  to  be  checked  for  something  the  LMC  program 
should  be  used,  not  the  CMB  program.  This  program  takes  about  3b  minutes 
to  execute. 

At  the  start  of  the  program  a  header  appears  on  the  screen  as  shown 
in  figure  34.  The  header  includes  a  group  of  5  instructions:  mount  the 
first  IM  tape  on  any  tape  unit,  mount  the  output  tape  on  another  tape 
unit,  check  that  both  tape  units  are  on  line  and  sense  switches  off,  set 
the  margin  control  to  2  and  the  copy  switch  to  autoprint  on  the  teletype 
terminal,  and  press  the  return  when  ready  to  proceed. 

The  first  question  will-  appear  asking  for  the  name  of  the  person  ex¬ 
ecuting  the  program  and  the  dare  of  execution,  which  should  be  answered 
so  that  if  a  problem  arises,  who  and  when  the  program  was  executed  will 
be  known.  The  next  question  will  ask  which  Is  the  input  tape  unit,  that 
is,  where  the  LM  tapes  will  be  read  ((3)  in  the  example  of  figure  34). 
The  next  question  will  ask  which  is  the  output  tape  unit,  that  Is,  where 
the  RM  tape  will  be  written  ([2]  in  the  example  of  figure  34).  The  fol¬ 
lowing  question  will  ask  for  the  year  and  month.  For  April  1981,  the 
fourth  month  of  the  year,  the  correct  response  will  be  8104  as  shown  In 
in  figure  34,  The  next  question  will  ask  to  resume  a  prior  run.  If  one 
does  not  want  to  resume  a  prior  run,  usually  when  executing  the  program 
starting  with  the  first  day  of  the  month,  then  a  [0]  should  be  entered 
for  tills  question  as  in  figure  34.  This  question  will  be  discussed 
further  in  the  next  paragraph.  Next,  a  statement  indicating'  how  the  RM 
tape  should  be  labeled  appears.  Also,  at  this  point  one  has  the  oppor¬ 
tunity  to  check  that  all  commands  were  followed  and  questions  answered 
correctly.  If  not  then  a  (1]  may  be  entered  and  the  questions  will  be 
erased  and  the  header  will  reappear  so  that  one  can  start  over.  If 
everything  is  correct  then  one  can  press  the  return  and  the  program  will 
be  executed. 


A  statment  will  appear  to  mount  the  first  LM  tape  and  press  the  sign 
switch.  The  entire  LM  tape  will  be  copied  onto  the  RM  tape  and  then  the 
IM  tape  will  be  rewound  automatically.  While  this  is  occurring  there 
will  be  a  beep  sound  about  every  10  seconds.  On  the  teletype  screen  will 
appear  another  command  to  mount  the  next  IM  tape  and  to  press  the  sign 
switch,  once  this  command  is  followed  the  beep  sound  will  stop  and  now 
this  IM  tape  will  be  copied  onto  the  RM  tape.  This  procedure  will  occur 
again  and  again  until  the  entire  month  of  LM  tapes  lias  been  copied  onto 
the  RM  tape.  Also,  at  an  1M  tape  request,  the  program  can  be  aborted 
by  pressing  SSI. 
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If  a  tape  that  is  not  an  CM  tape  is  mounted  and  the  sign  switch  is 
pressed,  then  the  program  states  there  is  a  TAPE  READ  PROBLEM  and  aborts 
itself  as  in  figure  35.  If  an  IM  tape  out  of  sequence  is  mounted  and 
the  sign  switch  is  pressed,  then  the  program  states  that  there  is  an 
INDEXING  ERROR  and  aborts  itself  as  in  figure  36.  Finally,  if  there  is 
a  parity  error  on  the  IM  tape,  then  the  program  states  that  there  is  a 
TAPE  READ  PROBLEM  and  aborts  Itself  as  in  figure  37.  When  the  program 
is  complete  it  reminds  one  to  label  the  RM  tape  and  states  that  the  run 
is  complete  as  in  figures  34  A  38.  An  important  fact  about  this  program 
is  that  when  the  program  is  complete  and  the  teletype  screen  is  not 
filled,  then  a  copy  is  not  made  automatically;  one  will  have  to  obtain 
a  copy  manually. 

The  case  just  described  at  shown  in  figure  34  is  when  the  program 
is  executed  correctly  and  no  problems  arise.  However,  sometimes  a  prob¬ 
lem  occurs  and  the  program  aborts  itself.  Whenever  this  happens  the  most 
frequent  problem  is  a  parity  error  occurs  in  reading  the  IM  tape  as  shown 
in  figure  37.  To  solve  this  problem  the  IM  tape  should  be  remade.  Then 
the  CMB  program  is  used  to  add  the  remaining  LM  tapes  of  the  month  to  the 
original  RM  tape  that  was  aborted.  For  example  in  figure  37  the  CMB  pro¬ 
gram  aborted  itself  on  day  2215,  so  this  day  had  to  be  remade.  After  it 
is  remade  the  CMB  program  is  requested  and  all  the  questions  are  answered 
exactly  as  before,  except  for  the  question  asking  whether  or  not  to  re¬ 
sume  the  prior  run.  In  this  case  a  response  of  [1]  is  used  to  resume  the 
prior  run.  Then  another  question  will  appear  asking  which  day  to  start 
copying  and  in  this  case  it  would  be  day  2215  as  shown  in  figure  38. 
Note  (figure  34)  that  when  one  does  not  resume  a  prior  run  then  the  ques¬ 
tion  asking  which  day  to  start  copying  does  not  appear.  The  program  will 
read  the  partially  complete  RM  tape  and  print  all  the  days  already  written 
on  the  RM  tape  on  the  teletype  screen,  then  will  appear  the  command  to 
mount  the  next  LM  tape  and  to  press  the  sign  switch.  Thus,  one  can  con¬ 
tinue  as  before  to  process  the  month  of  IM  tapes  to  complete  the  RM  tape 
tape  as  shown  in  figure  38.  For  this  program  there  will  be  one  page  of 
output  as  in  figures  34  4  38. 
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II.G  RGN  PROGRAM 


The  RGN  program  writes  a  KM  tape,  too.  However,  this  program  does 
not  -take  an  RM  tape  from  IM  tipes;  it  makes  a  RM  tape  directly  iron  IS 
tapes  by  reading,  computing  minute  averages,  reforr.ating  the  results,  and 
writing  them  on  a  RM  tape.  To  make  a  KM  tape  using  the  RGN  program  takes 
about  5  hours  compared  to  35  minutes  using  the  CM  8  program.  One  may  ask 
why  then  use  the  RGN  program?  The  answer  is  in  some  cases  IM  tapes  may 
not  be  available  and  rather  than  making  all  the  IM  tapes  again  from  the 
IS  tapes  using;  the  CV2  prograr.  and  making  the  KM  tape  using  the  CM 8  pro¬ 
gram,  one  can  directly  make  an  RM  tape  iron  the  IS  tapes.  In  ei feet,  the 
RGN  program  is  a  combination  of  the  CV2  and  CMS  programs.  Also,  the  RGN 
program  checks  whether  or  not  a  tape  is  an  IS  tape,  the  date  on  an  IS 
tape,  and  whether  or  not  there  is  a  parity  error  on  an  IS  tape. 

At  the  start  of  the  program  a  header  appears  on  the  screen  as  shown 
in  figure  39.  The  header  includes  a  group  of  seven  instructions:  mount 
the  first  IS  tape  on  any  tape  unit,  mount  the  output  tape  on  another 
tape  unit,  check  that  both  tape  units  ere  on  line  and  sense  switches 
off,  press  SS3  on  tolerates  parity  errors  on  IS  tapes  so  the  program 
will  not  abort  itself,  press  SSI  on  ends  a  run  at  an  IS  tape  request, 
set  tin  margin  control  to  2  and  the  copy  switch  to  autoprint  on  the 
tc let y [ e  terminal,  and  press  the  return  when  ready  to  proceed. 

The  first,  question  will  appear  asking  for  the  name  of  the  person  ex¬ 
ecuting,  the  program  and  the  d.  te  of  execution,  which  should  be  answered 
so  that  if  a  problem  arises,  who  and  when  the  program  was  executed  will 
he  known.  The  next  question  will  ask  which  is  the  input  tape  unit,  that 
is,  where  the  IS  tapes  will  be  read  (12)  in  the  example  of  iigure  39). 
The  next  question  will  ask  which  is  the  output  tape  unit,  that  is,  where 
the  RM  tape  will  be  written  ([3)  in  the  i  ..ample  of  figure  39).  The  fol¬ 
lowing  question  will  ask  for  t he  year  and  month.  For  January  1979,  the 
first  month  of  the  year,  the  correct  response  will  be  7901  as  in  figure 
39.  The  next  question  will  ask  for  the  start  day  of  the  month.  For 
example  if  one  is  beginning  at.  the  start  of  an  RM  taps',  then  one  will 
answer  the  question  with  [01)  for  the  first  day  of  the  month  as  in 
figure  39.  If  for  some  reason  a  RM  tape  has  already  been  partially 
made  then  one  can  answer  this  question  with  the  next  day  that  should  be 
added,  for  example  one  can  answer  this  question  with  [lb],  the  sixteenth 
day  of  the  month,  and  go  on  from  there  as  in  figure  AO.  Also,  if  one  has 
a  partially  made  RM  tape  and  wants  to  complete  it,  then  one  can  answer 
this  question  with  [00]  which  will  find  the  end  of  the  tape  and  then  the 
next  day  can  be  added  as  in  figure  4i.  Also,  at  this  point  one  has  the 
opportunity  to  check  that  all  commands  were  followed  and  questions  an¬ 
swered  correctly.  If  not  then  a  ;1]  may  be  entered  and  the  questions 
will  be  erased  and  the  header  will  reappear  so  that  one  can  start  over. 
If  everything  is  correct  then  one  can  press  the  return  and  the  program 
will  be  executed. 


RGN  PROGRAM  TO  REGENERATE  R H  TAPES  RGN  PROGRAM  TO  REGENERATE  RM  TAPES 
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A  statement  will  appear  to  mount  the  first  IS  tape  and  press  the 
sign  switch.  The  entire  IS  tape  vill  be  processed  and  rewound,  then  the 
IM  data  will  be  written  on  the  R>  tape.  While  this  is  occurring  there 
will  be  a  beep  sound  about  every  10  seconds.  On  the  teletype  screen 
will  appear  another  command  to  mount  the  next  IS  tape  and  to  press  the 
sign  switch,  once  this  command  is  followed  the  beep  sound  will  stop  and 
now  this  IS  tape  will  be  processed.  This  procedure  will  occur  again  and 
again  until  the  entire  month  of  IS  tapes  has  been  processed  into  IM  data 
and  thus  written  onto  the  RM  tape. 

If  a  tape  that  is  not  an  IS  tape  is  mounted  and  the  sign  switcli  is 
pressed,  then  the  program  states  that  IKF  (*)  IS  IN  FRROR  and  aborts 
itself  as  in  figure  42.  If  an  IS  tape  out  of  sequence  is  mounted  and 
the  sign  switch  is  pressed,  then  the  program  states  that  the  JULIAN  DAY 
IS  100  and  aborts  itself  as  in  figure  43.  Finally,  if  there  is  a  parity 
error  on  the  IS  tape  and  SS3  is  off,  then  the  program  asks  whether  or 
not  to  abort  as  in  figure  44.  When  this  program  is  complete  it  states 
MONTH  COMPLETE  as  in  figures  39  &  40.  An  important  fact  about  this 
program  is  that  when  the  program  is  complete  and  the  teletype  screen 
is  not  filled  then  a  copy  is  not  made  automatically;  one  will  have  to 
obtain  a  copy  manually.  For  this  program  there  will  be  i  page  of  output 
as  in  figure  39,  however,  in  some  rare  cases  (when  there  are  many  parity 
errors)  there  could  be  more  than  l  page. 


RGN  PROGRAM  TO  REGENERATE  RM  TAPES 

REVISION  RGN1.2  IT  MAR  S3  D.J.CnEChT 


1.  MOUNT  THE  FIRST  IS-ThPC  0m  any  TAPE  UNIT, 
a.  MOUNT  THE  OUTPUT  TaPC  on  another  tape  UNIT 
3.  CmECRi  TAPES  ON  LINE.  SENSE  SUITChCS  OFF 
A.  SENSE  SUITCH  3  ON  TOLERATES  PARITY  ERRORS 
5.  SENSE  SuITCH  1  ENDS  RUN  AT  1S-TAPE  REOuEST 
to.  SET  MARGIN  CONTROL  TO  Z  COLUMNS  huTOPRInT 
7.  PRESS  RETURN  TO  START  THE  RUN.  WHEN  READY 


OPTION  SELECTION 


YOUP  N«nC  AND  DATE  0E  RUN 
ARMAND  0 A  SEP  84 

INPUT  Tape  UNITI  <N) 

3 

OUTPUT  TAPE  UNITi  <N) 

2 

YEAR  AND  MONTH  I  (VYMMI 

8210 

START  DAY  (Of  MONTH H  (CD) 


EXAMPLE'  SMITH  IS  mar  83 
1,2,3  FOR  Ml , M2. M3 
1,2,3,  IUT  NOT  THE  INPUT 
EXAMPLE i  7904  FOR  APR  79 
#1-31)  00-FIND  END  OF  TAPE 


. - . SETUP  COMPLETE  . 

PRESS  RETURN  TO  CONTINUE  OR  ENTER  I  TO  SCRATCH  AND  START  AGAIN 


.  MOUNT  IS2274  AND  PRESS  SIGN  SUJTCH 

AlORTi  IRFlt)  IS  IN  ERROR 

JCII 


Figure  42 
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RGH  PROGRAM  TO  REGEHEPhTE  RM  ThPES 

RE'USIOM  RCni.2  1?  NaP  83  O.J. FnEOhT 


1.  MOUNT  THE  FIRST  IS-TAPE  on  any  Tape  unit 

2.  MOUNT  THE  OUTPUT  ThPE  OM  ANOTHER  TaPE  UNIT 

3.  CHtvM  TAPES  OM  LIME,  SCN;E  SUITChES  OFf 
■l.  SENSE  SUITiH  3  OM  TOLERATE;  Parity  ERRORS 

5.  SENSE  Sul  TOM  1  ENOS  RUN  aT  IS-TaPE  RE  JuE  ST 

6.  SET  NaCOIM  CONTROL  TO  £  COLUMNS  auTOPRInT 

7 .  PRESS  RETURN  TO  START  THE  Rum,  uhEm  READY 

. .  OPTION  SELECTION - - - . 

\ our  name  amp  date  or  run  example;  smith  is  mar  83 

mRMmnP  07  SEP  fix 

INPUT  tape  U*  IT:  (Ml  1,2,3  P OR  Ml.n8.n3 

3 

OUTPUT  TAPE  UNlTl  (Ml  1,8,3,  BUT  NOT  THE  Input 

2 

YEAR  and  month:  (VVMMI  Example  I  799X  FOR  APR  79 

790S 

start  day  <oe  monthi*  (DDi  91-31,  99-find  end  or  tape 
91 

. . . SETUP  COMPLETE . . - . 

PRESS  RETURN  TO  CONTINUE  OR  ENTER  1  TO  SCRATCH  and  STaRT  again 

. .  MOUNT  IS9181  AND  PRESS  SIGN  SUITCrt . 

a80RT:  JULIAN  Day  IS  199 

JC!« 


Figure  43 


PGM  PROGRAM  TO  REGENERATE  RM  TAPES 

REVISION  RuNi .8  1 7  MAR  SJ  D.J.CNECHT 


I.  MOUNT  THE  FIRST  IS-TAPE  On  any  ThPE  UNIT  I 
'  8.  N.'UNT  The  OUTPUT  TaPE  ON  ANOTMFR  TAPE  UNIT 

3.  (HE.*.:  T_PtS  ON  LINE.  SEn3E  SuITChES  OTF 
x.  SEh:C  SuITCH  3  ON  TOLERaTES  p-RITv  ERRORS 
X.  S  ( NS F  rUlTCH  1  ENDS  RUM  aT  IS-TaPE  RfuufiT 
A.  ;(  T  NARi,  I M  CONTROL  TO  8  COLUMNS  auTOPRInT 
7.  PRESS  RETURN  TO  STaRT  TnE  Run.  umen  READY 

. . . OPTION  SELECTION . 

\,hiR  Mane  and  DaTI  of  Run  Example*  Smith  is  mar  J3 

hRMan;.  ox  SIP  Ex 

Input  Tape  unit*  (N)  1.2,3  FOR  Mi,M8,H3 

J 

OUTPUT  TaPE  un I T i  (N)  1.2,3,  BUT  NOT  THE  INPUT 

2 

YEAR  ANO  MONTH*  (VVMMI  EXAMPLE*  799X  FOR  APR  78 

799X 

START  Day  *or  MONTH  * i  <  00 1  91-Dll  99-FJND  END  Of  TAPE 

91 

-  - . -  SETUP  COMPLETE  . - . 

PRESS  RETURN  TO  CONTINUE  OR  ENTER  1  TO  SCRATCH  AMD  START  AGAJri 


9 


. .  MOUNT  IS9991  AND  PRESS  SION  SWITCH 

1039.  NT0* 

ABORT?  abort,  «. CONTINUE 

MIN-  19*  IS-TAPf  PARITY  ERROR  -  CONTINUE  UITaOUT 
MIN-  19*  TAPE  LEADS  1  MINUTES  -  UBITE  A  I  LANK 
1039.  NT«0 

ABORT?  1 -ABORT ,  «• CONTINUE 


A  S<IP 


aborti  parity  error  on  unit  23 
JCH 
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1 1.  H  TCY  PROCRAM 


The  TCY  program  can  make  a  copy  of  several  different  kinds  of  tapes. 
Also,  this  program  can  check  what  type  of  tape  it  is  and  whether  or  not 
there  is  a  parity  error  on  the  tape  read.  The  time  required  to  execute 
this  program  is  dependent  on  the  number  and  length  of  records  to  be 
copied . 

A  question  will  appear  asking  for  the  format  of  the  tape  that  is 
being  read  which  will  be  copied  onto  a  copy  tape.  Tape  formats  could  be 
any  of  the  following: 

GK  =  Any  number  of  words  per  record;  2  or  3  bytes  per  word 

AR  =  2560  maximum  words  per  record;  2  bytes  per  word 

IS  =  1300  words  per  record;  3  bytes  per  word 

FS  =  6500  words  per  record;  2  bytes  per  word 

LM  =  1680  words  per  record;  3  bytes  per  word 

KM  -  1680  words  per  record;  3  bytes  per  word 

CM  *  42(h)  words  per  record;  2  bytes  per  word 

For  example  in  figure  45  GK  is  entered  for  this  question,  where  any  type 
of  tape  can  be  read.  Then  the  following  question  asks  for  the  number  of 
words  per  record  as  in  figure  45.  The  next  question  asks  whether  or  not 
the  record  length  varies.  This  question  should  usually  be  answered  with 
<i  [ /•  ]  in  all  cases  as  in  figure  45  except  when  an  archive  tape  is  to 
be  copied.  Of  the  common  tapes  only  archive  tapes  have  variable  length 
records,  but  GK  might  be  used  for  other  tapes  of  this  type.  The  follow¬ 
ing  question  asks  for  the  number  of  bytes  per  word  ([3]  in  the  example 

of  figure  45).  Thus,  in  this  example  of  a  GK  tape  format  the  tape  read 
and  copied  is  an  IM  tape  with  1680  words  per  record,  nonvurlable  length 
records,  and  3  bytes  per  word.  Note  (figure  46)  that  whenever  any  tape 

format  other  than  OK  is  requested,  then  the  questions  asking  for  the 

number  of  words  per  record,  variable  length  records,  and  number  of  bytes 
per  word  do  not  appear.  For  example  In  figure  46  [  RM  J  is  entered  to 
copy  an  RM  tape.  The  second  question  asks  for  the  number  of  records  to 
be  copied,  where  the  total  number  that  can  be  copied  is  32(flk5i0.  Also,  a 
111)  can  be  entered  as  in  figure  46  to  copy  an  entire  tape.  The  next 
question  will  ask  which  is  the  input  tape  unit,  that  is,  where  the  ori¬ 
ginal  tape  will  be  read  ((3)  In  the  examples  of  figures  45  &  46).  The 
next  question  will  ask  which  Is  the  output  tape  unit,  that  is,  where 
the  copy  tape  will  be  written  ([2]  In  the  examples  of  figures  45  6  46). 


TAPE  COPIER  PROGPhN 

"aRIhBLE  FORMAT  -  6500  MAX  U'^RPS  -  2-  OK  3-Ev?£  BINARv 
REVISION  TCV1.2  -  03  I'IhR  8-4  -  P.J.kNEChT 


TaPE  FORMAT i  iFF  > 


CE 

WORDS  PER  RECORD i  iNNNN) 

1000 

VARIABLE  LENGTH  RECORDS’ 

TOPE  SYTES  PER  UORDi  (N) 

3 

NUMBER  OF  RECORDS  I  ( f  NNN ) 

000? 

INPU~  TAPE  UNIT!  <N) 

3 

OUTPUT  TAPE  UNIT!  <N) 

2 

PARITY-ERROR  TREATMENT!  <T) 

- - — . SETUP 

PRESS  RETURN  TO  CONTINUE  OR  El 


Gf  -  uEnLKaL  .TO  BE  INPUT  i 

hR  *  mRCHH'E  PaTa 

1S.FS,  in,  Rf1.cn  •  EDITED  DATA 

6S00  MAXIMUM 

ENTER  1  IF  UAPIaBLE 

2-ByTE  OR  3-BYTE  BINARY 

30000  MAX,  O-COMPLETE  TAPE 

1,2,3  FOR  Ml, M2, M3 

1,2,3,  BUT  NOT  ThE  INPUT 

0-ABORT,  1-OMIT,  2-ENDFILE 

COMPLETE - - 

ITER  1  TO  SCRATCH  AND  START  AGAIN 


RECORD  0  HAS  1680  UORDS 

RECORD  1  HAS  1680  UORDS 

RECORD  2  HAS  1680  UORDS 

RECORD  3  HAS  1680  UORDS 

RECORD  4  HAS  1680  UORDS 

RECORD  S  HAS  1680  UORDS 

RECORD  6  HAS  1680  UORDS 

SPECIFIED  NUMBER  OF  RECORDS  URITTEN 

TOTAL  RECORDS  READ  UflCL  EOFll  8 

- - COPYING  COMPLETE 


JCtt 


Figure  43 


RM 

3 

2 


T^PE  COPIER  PROG 

OmPIhELE  format  -  6500  NA 
REVISION  TCY1.2 


TaPE  FORMAT:  (FF) 

NUMBER  OF  RECORDS!  <NNNN) 
INPUT  TaPE  UNIT!  <N1 
OUTPUT  TaPE  UNIT!  IN) 

parity-error  treatment!  <t> 
. . . setup 

PRESS  RETURN  TO  CONTINUE  CR  El 


?Hfi 

.  UORPr  -  2-  OR  3- f X TE  BINaKn 
)3  MAR  8-4  -  p.  J.xNECHT 

GF  •  GENERAL  .TO  BE  INPUT) 

mR  •  ARC  a  !  ■  'E  PmTh 

IS, Ff , 1M, RM.CM  •  EDITED  DmTA 

32000  MAX,  O-COMPLETE  TAPE 

1,2,3  FOR  nj,M2,M3 

1,2,3,  BUT  NOT  THE  Input 

0-ABORT.  t-OMIT,  2-ENDFILE 

COMPLETE - 

ITER  1  TO  SCRATCH  AND  START  AGAIN 


RECORD  0  HAS  1658  UORDS 

RECORD  1  HAS  1 665  UORDS 

RECORD  2  HAS  1689  UORDS 

RECORD  3  HAS  1664  UORDS 

RECORD  A  HAS  1694  UORDS 

RECORD  S  HAS  1685  WORDS 

■A80RT ,TCV 

RECORD  6  HAS  1637  WORDS 

JCtl 


Figure  46 


The  following  question  asks  for  tie  method  of  PARITY-ERFOK  TREATMENT  with 
3  possible  responses: 


0  =  ABORT 

1  =  OM IT 

2  =  ENDFILE 


If  a  parity  error  exists  on  the  original  tape  and  one  wants  the  program 
to  abort  itself  when  it  reads  a  parity  error,  then  a  [0]  should  be  en¬ 
tered  for  this  question  and  the  parity  error  where  the  tape  is  read  will 
appear  on  the  teletype  screen  along  with  the  record  number  as  shown  in 
figure  47.  If  a  parity  error  exists  on  the  original  tape  and  one  wants 
simply  to  omit  the  record  containing  the  parity  error  from  the  copy 
tape,  then  a  [1]  should  be  entered  for  this  question  (any  parity  error 
will  appear  on  the  teletype  screen).  If  a  parity  error  exists  on  the 
original  tape  and  one  wants  to  replace  the  record  containing  the  parity 
error  with  an  End  Of  File  (EOF)  or.  the  copy  tape,  then  a  [2]  should  be 
entered  for  this  question  (any  parity  error  will  appear  on  the  teletype 
screen).  Also,  at  this  point  one  has  the  opportunity  to  check  that  all 
commands  were  followed  and  questions  answered  correctly.  If  not  then  a 
(1]  may  be  entered  and  the  questions  will  be  erased  and  the  header  will 
reappear  so  that  one  can  start  over.  If  everything  is  correct  then  one 
can  press  the  return  and  the  program  will  be  executed. 

When  the  program  completes  its  execution  of  copying  an  entire  tape 
and  finds  a  double  EOF  on  the  input  tape  it  will  print  on  the  teletype 
screen  END  OF  INFORMATION  REACHED  and  the  number  of  records  read  as  in 
figure  48.  When  the  program  completes  execution  of  partially  copying  a 
tape  it  will  print  on  the  teletype  screen  the  SPECIFIED  NUMBER  OF  RECORDS 
WRITTEN  and  the  number  of  records  read  as  in  figure  45.  For  this  program 
there  will  be  1  page  of  output  as  in  figures  45-48,  unless  many  records 
are  copied  and  the  correct  tape  format  was  not  entered.  If  a  tape  read 
is  not  of  the  format  as  Input  to  the  tape  format  question,  then  for 
every  record  copied  the  number  of  actual  words  per  record  will  be  printed 
on  the  teletype  screen  as  shown  In  figure  45. 

A  final  fact  about  this  progrcra  Is  that  it  rewinds  the  original  tape 
and  the  copy  tape  upon  completion  of  its  execution. 
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TmPE  OP  I  £  F‘  PPOOPmI  I 

'•aPIaflE  FAPnAT  -  CSOO  MA*  UOPDf  -  o-  OP  3-bVTC  BINARY 
P[«'I  1  On  Tcvj.,?  -  ^3  NhR  g«  -  P..!.m<echT 


T APE  E  OPnrtT  :  (  ff  i 


NUnBI  P  OP  PEC  OP OS :  iNMNN) 

0 

INPUT  TOPE  OMIT:  (Ml 
OUTPUT  TOPE  OMIT:  <N) 

PARITY  EE- POP  TREATMENT :  (T) 


CE  •  Of  Ml  POE  <  TO  BE  1MPUT  ) 

AP  •  oCi'h1>>e  OhTA 

Is. i  s, in, Pn.cn  .  edited  data 
32OP0  nox,  0-COni‘EETt  TAPE 
1,2.3  f  op  ni.na,n3 
1.2,3,  But  mot  the  input 
0* ABORT ,  1-oniT,  2-ENDriLL 


- - SETUP  COnPLFTE-- . - 

PRESS  RETURN  TO  CONTINUE  OP  ENTER  I  TO  SCRATCH  AND  START  AGAIN 

1030,  M 00 

ABORT :  READ  PARITY,  RECORD  22 
JC  1 1 


Figure  47 


TAPE  COPIER  PROCPAII 

UAR I w BEE  FORMAT  -  6S00  MAX  U0RDS  -  2-  OR  3-BYTE  BINARY 
RE  0 1 S  I  ON  TC  VI  .2  -  03  MAR  S'*  -  D.J.KnEChT 


TAPE  FORNaT:  (EE ) 


NUnBER  OE  RECORDS  1  ( MNNN  ) 
INPUT  TAPE  UNIT  I  VN) 

OUTPUT  TAPE  UNIT1  (N  > 
PARITY-ERROR  TREATMENT  I  (T) 


CE  •  GENERAL  (TO  BE  INPUT) 

ar  -  archiue  Data 

IS.ES, lN.Rn.cn  .  EDITED  data 

32000  MAX,  0-COHPIETE  TAPE 

1,2,3  for  ni,n2,n3 

1.2,3,  BUT  NOT  THE  INPUT 

0-ABORT.  1-OHIT,  2-ENDEILE 


- SETUP  COMPLETE . . - . - 

PRESS  RETURN  TO  CONTINUE  OR  ENTER  l  TO  SCRATCH  AND  START  AGAIN 

END  OF  INFORMATION  REACHED 

TOTAL  RECORDS  READ  UNCI  EOF)!  44 

- COPYING  COMPLETE - 

JCI* 


Figure  48 
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I.  PM  PROGRAM  (Process  One  Minute*  Data) 

Tire  PM  program  writes  a  CM  tape,  which  is  readable  on  the  CDC  C>  >er 
computer,  from  a  RM  tape.  The  PM  program  makes  a  number  of  checks  on 
the  RM  tape  whether  or  not  it  writes  a  CM  tape  and  prints  the  results  on 
the  teletype  screen:  the  number  oi  missing  daLa  points  for  each  corapon.-nt 
of  each  station  for  every  day  of  the  month.  Also,  the  PM  program  checks 
whether  or  not  a  tape  Is  a  RM  tape,  the  year  and  month  on  a  RM  tape,  ind 
whether  or  not  there  Is  a  parity  error  on  a  RM  tape.  This  program  takes 
about  35  minutes  to  execute. 

At  the  start  of  the  program  a  header  appears  on  the  screen  as  shswn 
in  figure  49.  The  header  includes  a  group  of  five  instructions:  mo  int 
the  RM  tape  on  any  tape  unit,  mount  the  output  tape  on  another  tape  unit, 
check  that  both  tape  units  are  on  line  and  SSI  on  if  recycling,  set  the 
margin  control  to  2  and  the  copy  switch  to  autoprint  on  the  teletype 
terminal,  and  press  the  return  when  ready  to  proceed. 

The  tirst  question  will  appear  asking  for  the  name  of  the  person  ex¬ 
ecuting  the  program  and  the  date  of  execution,  which  should  he  answered 
so  that  If  a  problem  arises,  who  and  when  the  program  was  executed  will 
be  known.  The  next  question  will  ask  whether  or  not  to  omit  the  output 
tape  (the  CM  tape).  It  one  does  not  want  to  make  a  CM  tape  and  only 
wants  to  check  the  RM  tape,  then  a  [lj  should  be  entered  for  this  ques¬ 
tion  as  in  figure  50.  Under  these  conditions  tin*  program  will  take  much 
less  than  35  minutes  (probably  15  minutes)  to  execute  since  the  program 
does  not  have  to  read  a  tape  and  write  a  tape,  but  only  read  *  tape.  If 
one  wan.ts  to  check  Che  RM  tape  and  also  write  a  CM  tape,  then  the  ques¬ 
tion  should  be  answered  with  a  [0j  as  In  figure  49.  The  next  question 
will  ask  which  Is  the  Input  tape  unit,  that  is,  where  the  RM  tape  will 
he  read  ([2]  in  the  example  of  figures  49  f.  50).  Tin*  next  question  will 
ask  whi  :h  is  the  output  tape  unit,  that  is,  where  the  CM  tape  will  be 
written  ([3]  in  the  example  of  figure  49).  Note  (figure  50)  that  when 
one  does  not  want  to  write  a  CM  tape  then  the  question  asking  which  is 
the  output  tape  unit  does  not  appear.  The  following  question  will  ask 
for  the  year  and  month.  For  January  1981,  the  first  month  of  the  year, 
the  correct  response  will  be  8101  as  shown  figure  49.  Next,  a  statement 
Indicating  how  the  CM  tape  should  he  labeled  appears.  Also,  at  this 
point  one  has  tlu*  opportunity  to  check  that  all  commands  were  followed 
and  questions  answered  correctly.  If  not  then  a  [1]  may  he  entered 
and  the  questions  will  i>e  erased  and  the  header  will  reappear  so  that 
one  ran  start  over.  If  everything  Is  correct  then  one  can  press  the  re¬ 
turn  am:  the  program  will  be  executed.  When  the  program  completes  a 
good  r  a:  it  states  the  end  oi  a  good  run  and  automatically  copies.  A 
minor  problem  with  this  program  occurs  when  It  is  used  lor  the  twelfth 
month  of  the  year;  it  appears  to  fail  as  Indicated  in  figure  51.  How¬ 
ever,  the  run  is  assumed  to  be  good  and  the  problem  is  with  the  software 
rather  than  with  l  he  RM  tape  checked  and  the  CM  tape  written.  For  this 
program  there  will  he  about  2  1/2  pages  of  output  as  in  figure  49. 


ST  N 


S  *  0  «  *  3 


TRESS  RETURN  TO  CONTINUE  OR  ENTER  1  TO  SCf'O'CH  AND  START  AGA 1  N 


V 


If  a  tape  is  not  an  RM  tape  then  when  it  is  read  an  error  of  N'WDS 
(number  of  words)  will  occur  and  the  program  aborts  itself  as  in  figure 
52.  The  error  N'WDS  indicates  that  the  tape  being  read  is  not  1680  words 
per  record,  where  1680  words  per  record  is  the  form  of  the  RM  tape.  An 
important  consideration  is  that  the  LM  tape  is  also  of  the  form  of  1680 
words  per  record  so  that  if  the  PM  program  is  used  to  read  an  LM  tape  it 
will  partially  work.;  it  will  read  an  entire  LM  tape  of  the  first  day  of 
the  month,  but  then  it  will  fall  to  continue  onto  the  next  day  and  abort 
itself.  The  date  entered  for  the  year  and  month  question  in  the  example 
of  figure  49  was  the  actual  date  on  the  RM  tape,  thus  the  program  was 
able  to  read  the  tape  correctly  and  give  a  positive  response.  However, 
there  might  be  some  situations  where  there  is  a  negative  response.  For 
example  if  for  some  reason  one  was  not  sure  whether  or  not  the  RM  tape 
was  labeled  with  the  correct  date,  then  the  PM  progiam  could  be  used  to 
check  this  problem.  There  are  3  possible  errors  assoiiated  with  the 
date  that  could  occur  as  follows: 


ERROR: 

YEAR 

Year  value 

incorrec  t 

ERROR: 

NMON 

= 

Month  value 

incorrect 

EKROk: 

JDAY 

= 

Day  of  year 

value  incor -ect 

One  of  these  errors,  more  than  one,  or  all  of  these  errors  could  occur  at 
a  time.  An  example  of  these  errors  can  be  seen  in  1  igure  33.  In  these 
examples  one  can  see  that  after  the  error  message  on  each  line  there  is 
a  pair  of  parentheses  which  contains  the  actual  number  on  the  tape  for- 
either  the  year,  month,  or  day.  Also,  when  an  error  dealing  with  the 
date  occurs  the  program  has  to  be  aborted  manually,  otherwise  the  program 
will  continue  to  print  every  error  for  each  trace  of  the  day  for  the 
first  day  of  the  month,  then  states  a  BAD  TAPE  NUMBER  OF  ERRORS:  and 
aborts  itself  as  in  figure  54.  Finally,  if  a  parity  error  exists 
on  the  RM  tape,  then  the  program  states  that  there  is  a  TAPE  READ  PROBLEM 
and  aborts  Itself  as  in  figure  55. 
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1 1 » J  PS  PROGRAM  (Process  One-Second  Oata) 

The  PS  program  writes  a  PS  tape,  which  is  readable  on  the  CDC  Cyber 
computer,  from  an  IS  tape.  This  program  makes  a  number  of  checks  on 
the  IS  tape  whether  or  not  it  writes  a  CM  tape  and  prints  the  results  on 
the  teletype  screen:  the  number  of  missing  data  points  for  each  compo¬ 
nent  of  every  station  for  the  whole  day.  Along  with  this  output  faults 
(errors)  may  occur  for  various  minutes  of  the  day,  and  these  faults  will 
be  discussed  in  the  following  paragraphs.  Also,  the  PS  program  checks 
whether  or  not  a  tape  is  an  IS  tape,  the  date  on  an  IS  tape,  and  whether 
or  not  there  is  a  parity  error  on  an  IS  tape.  This  program  takes  about 
45  minutes  to  execute. 

At  the  start  of  the  program  a  header  appears  on  the  screen  as  shown 
in  figure  56.  The  header  includes  a  group  of  five  instructions:  mount 
the  IS  tape  on  any  tape  unit,  mount  the  output  tape  on  another  tape  unit, 
check  that  both  tape  units  are  on  line  and  SSI  on  if  recycling,  set  the 
the  margin  control  to  2  and  the  copy  switch  to  autoprint  on  the  teletype 
terminal,  and  press  the  return  when  ready  to  proceed. 

The  first  question  will  appear  asking  for  the  name  of  the  person  ex¬ 
ecuting  the  program  and  the  date  of  execution,  which  should  be  answered 
so  that  if  a  problem  arises  who  and  when  the  program  was  executed  will 
be  known.  The  next  question  will  ask  whether  or  not  to  oinit  the  output 
tape  (the  FS  tape).  If  one  does  not  want  to  make  a  FS  tape  and  only 
wants  to  check  the  IS  tape,  then  a  [1]  should  be  entered  for  this  ques¬ 
tion  as  in  figure  57.  Under  these  conditions  the  program  will  take  much 
less  than  45  minutes  (probably  20  minutes)  to  execute  since  the  program 
does  not  have  to  read  a  tape  and  write  a  tape,  but  only  read  a  tape.  If 
one  wants  to  check  the  IS  tape  and  also  write  a  FS  tape,  then  the  ques¬ 
tion  should  be  answered  with  a  [0]  as  in  figure  56.  The  next  question 
will  ask  which  is  the  input  tape  unit,  that  is,  where  the  IS  tape  will  be 
read  ([3]  in  the  example  of  figures  56  &  57).  The  next  question  will  ask 
which  is  the  output  tape  unit,  that  is,  where  the  FS  tape  will  be  written 
([2]  in  the  example  of  figure  56).  Note  (figure  57)  that  when  one  does 
not  want  to  write  a  FS  tape  then  the  question  asking  which  output  tape 
unit  does  not  appear.  The  following  question  will  ask  for  the  Julian 
date.  For  April  17,  1981,  the  107th  day  of  the  year,  the  correct  re¬ 
sponse  would  be  8107  as  in  figures  56  6  57.  Also,  at  this  point  one  has 
the  opportunity  to  check  that  all  commands  were  followed  and  questions 
answered  correctly.  If  not  then  a  [1]  may  be  entered  and  the  questions 
will  be  erased  and  the  header  will  reappear  so  that  one  can  start  over. 
If  everything  Is  correct  then  one  can  press  the  return  and  the  program 
will  be  executed.  When  the  program  completes  its  execution  it  states 
that  the  FS  tape  is  a  good  tape  with  no  errors;  thus,  the  IS  tape  is  a 
good  tape  because  it  was  checked,  and  it  automatically  copies. 

In  the  data  output  a  common  fault  that  occurs,  even  when  a  good  IS 
tape  is  checked  and/or  a  good  FS  tape  is  written,  is  the  fault  CUNT  as 
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to  the  continuity  of  the  data.  For  example  if  the  data  were  plotted 
magnetic  field  (nanotesla)  vs  time  (sec)  and  the  slope  were  greater  than 
+5  nt/sec,  then  the  COM  fault  would  he  output.  In  figure  56  there  is  a 
pair  of  parentheses  after  FAULT:  COM,  and  inside  the  parentheses  is 
the  number  of  times  the  slope  was  greater  than  +5  ut/sec  for  that  minute. 
On  a  magnetically  active  day,  many  CONT  faults  may  occur.  For  this  pro¬ 
gram  there  will  be  anywhere  from  1-10  pages  of  output,  depending  on  the 
number  of  CONT  faults  that  occur,  as  in  figure  56.  Only  the  CONT  fault 
is  legal;  all  other  faults  are  fatal. 

If  a  tape  is  not  an  IS  tape,  then  when  it  is  read  a  fault  of  NWDS 
(number  of  words)  will  occur  and  the  program  aborts  itself  as  in  figure 
58.  This  fault  of  NWDS  indicates  that  the  tape  being  read  is  not  1300 
words  per  record,  where  1300  words  per  record  Is  the  form  of  the  IS  tape. 
In  figure  58  there  is  a  pair  of  parentheses  after  FAULT:  NWDS  and  inside 
the  parentheses  is  the  actual  number  of  words  per  record.  The  date  en¬ 
tered  for  the  Julian  date  question  in  the  example  of  figure  56  was  the 
actual  date  on  the  IS  tape,  thus  the  program  was  able  to  read  the  tape 
correctly  and  give  a  positive  response.  However,  there  might  be  some 
situations  where  there  is  a  negative  response.  For  example  if  for  some 
reason  one  was  not  sure  whether  or  not  the  IS  tape  was  labeled  with  the 
correct  date,  then  the  PS  program  could  be  used  to  check  this  problem. 
There  are  4  possible  faults  associated  with  the  Julian  date  that  could 
occur  as  follows: 


FAULT:  1YR  =  Year  value  incorrect 

FAULT:  NMO  =  Month  value  incorrect 

FAULT:  IDA  =  Day  of  year  value  incorrect 

FAULT:  NDA  =  Day  of  month  value  incorrect 

One  of  these  faults,  more  than  one,  or  all  of  these  faults  could  occur 
at  a  time.  An  example  of  these  faults  can  be  seen  in  figure  59.  In 
these  examples  one  can  see  that  after  the  fault  message  on  each  line 
there  is  a  pair  of  parentheses  which  contains  the  actual  number  that  is 
on  the  tape  for  either  the  year,  month,  or  day.  Also,  when  a  fault  deal¬ 
ing  with  the  Julian  date  occurs  the  program  has  to  be  aborted  manually, 
otherwise  the  program  will  continue  to  print  every  fault  for  each  minute 
of  the  day  until  It  reaches  the  end,  then  states  a  BAD  TAPE  -  NUMBER  OF 
ERRORS:  and  aborts  itself  as  in  figure  60.  Finally,  if  a  parity  error 

exists  on  the  IS  tape,  then  the  pi ograra  states  that  there  is  a  TAPE  READ 
PROBLEM  and  aborts  itself  as  in  figure  61. 
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. SETUP  COMPLETE . . . 

PRESS  RETURN  TO  CONTINUE  OR  ENTER  1  TO  SCRATCH  AND  START  AGAI 


